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(57) [gift] (*KE*) 
[ a « 3 ^Wtgtt^5 X# -y r >J y^J, y')3-y 

[flb£] 3Wr«ttv»«fl:^!|«iHR* ( 1 ) 
■CSSfU A^SRK^ifcUS-RJ-Si (CHsh-nXn 

(R'U»m4CU:a2flroffK X tiflD7k#jj?tt 

n &1 , 2ttdi3) X'7jkZtlh£X\ 4®OA<?) 
0 h'J?%< 1 1 1 «3iMU-Si (Clfeh-nXn&f hh i><0 
T'$>9, <ro)k<0(il, 3. 5, 7-fb7^f^y? 
D-fb^^D^yi:-^ (2) TiSSfU R 2 *^ 

£. X#flD*#8¥tta. n *<1. 2 4fctt3-C*4^ 



w 

:i> i-it-d « 



J* IWU)-. 



CO 
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(2) 



5-4995 



CH S A 
\/ 
O-Si-0 



\l 



CHs 



Si 



I / 
Si 

/\ I \ 
CH 3 O-Si-0 A 
/\ 
A CH 3 

[ ,1 Z CAtt**W^4 fctesS-R'-SMCHsh-nXn (R 1 

141, 2 4fctt3) X'*Ztl&£T, 4ffl<OAW+^«5r 
< fcfe Hi{i-R 1 -Si-(CH 3 )3-nX„ STJbS ] "CSpSitS 

[9*82 ] in*ftM&m (x) a^ua*^?** 



in 




1-4- si -o 




"4 - 


4 



10 



20 



R 3 (CHs)s-n 

CH 2 -C-R 2 4i-X» 

( £ £ ICR* ttftSft 2 JSLhtf) 2 fff«)$fK£ , R 3 {±tKSJ1 30 
143) T'^$itl»^H 1 ^*ffilc^ftZJ^^^-r^ 

[ft4 ] 

CHs A 
\/ 
A O-Si-0 CHs 
\l I / 
Si Si 

/\ I \ 
CH 3 O-Si-0 A 
/\ 
A CH 3 

[ Z Z iZAiifcmmTttlltt-tl 1 "Si (CH3 )3-nXn ( R 1 J4 
**R4UU:<02«a*«S*, Xttflii*4MIWH6, n(4 
1, 24W43) X-TfiUh&mX', 4ffl<0A<04>^*< 

tt> na{4-R>-si(ote)3-nX«at'j>s] -c*sfis*ti 



40 



[000 1 ] 
[0002] 

*^(4^iR*«<0»f«^W«ttv^t 

[0003] 
[ft5] 

CH, A 

\/ 

H O-Si-0 CHs 

\l I / /t 

Si si (i) 

/I I \ 

CHs O-Si-0 A 
A CHs 

[0004] TSSft, Ali*3)HiFF4fcli5&-Ri -Si (C 
H3)3-nX B T*Sfl6aT, R 1 (4 -Oh-OkOhCHz-, -CH 2 
CH(CH 3 )CH2-, -CH2CH2CH2CH 2 CH 2 CH2-. -CH2CH2CH2CH2CH 
•2CH2CH2CH2CH2CH2-, 

[0005] 

lite] 

-CH 2 -<o)-CH 2 CH2- 



[0006] 
litD 



-CHj @H;h 2 (CHs) CH 2 - 



[0007] 
UtS) 



-CH 2 CHj-(o)cH 2 CH 2 



[0008] %k'X'*ZtLZBm&4&±<7>2ffin1im 
XI4-0CH3, -OCH2CH3, -0CH 2 CH2CH2CH 3 , -0-CCH 3 =C 
H2, -O-COCH3, -0-N=CCH3-CH2CH 3> -CI, -NH2 %k\ M 
*L<liWff»*. {WHl^)3cJett*»fe-0CH3, -OCH2CH3 
%f<7>Tfra*>>&k.iitl?>to*tttffi&. n(41. 2 
ZtzitSX'b*). i<7)4il<OA<oa*>^.< fci>lfflf4 

jiteo-R 1 -si (ch 3 ) 3 - n Xn giX-h h t> <nxh h . 

[000 9] ZV>-®.it(X) T*Sft**WtV4Mfc^ 
»t LTJ4 
[0010] 
Ut9) 
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(3) 1f^¥5-4 99 5 

3 4 
CH 3 H 

\/ 
H O-Si-0 CH 3 

Ml/ 
Si Si 

CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si(OCH 3 )s 

/\ 

H CH 3 . 

[00 11] * * Utl 0] 

CH, H 
\/ 
H O-Si-0 CHs 

\l I / 

Si Si CH 3 

/I I \ I . 

CHa O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si(OCH 3 ) 2 

/\ 
H CH 3 

[0012] * [001 3] 

[ftl 1] Utl2] 
CH 3 H 

\/ 
H O-Si-0 CH 3 

Ml/ 20 
Si Si CH 3 

/I I \ I 
CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si-OCH s 

/\ I 
H CH$ CHa ^ 

CH, H 

\y 

H O-Si-0 CHa 
Ml/ 

Si 5i CH a 

/I I \ I . 

CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH a CH 2 CH 2 -Si(OCH 3 ) 2 

/\ 
H CH 3 

[0014] * *Hfcl3] 

CH 3 H 
\/ 
H O-Si-0 CHs 
M I / 
Si Si CHs 

/I I \ I 
CHs O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si-OCHs 

/\ I 
H CHa CHs 

[0015] &40&HL14] 

CHs H 

\/ 
H O-Si-0 CHa 

Ml/ 

Si Si CHa 

CHa^O-Si-O \H 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si (0CH 2 CH,) 2 
/\ 
H CHa 

[0016] ♦ ♦ t^Ll 5 3 
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(4) 

5 6 
CH, H 

\/ 
H O-Si-0 CHa 

\l I / 

Si Si CHj 

/\ I \ I 
CHa O-Si-0 CH2CHaCH 2 CH2CH2CH 2 CH 2 CH,CH2CH2-SiOCH2CH3 

H CH 3 CH, 
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[00 17] 

Kfcl6] 
CH, H 

V 

H O-Si-0 CH 3 

\l. 1/ 
Si Si 

CHs^O-Si-O \h 2 CH 2 -(o)— CHi-Si (OCH,) , 
H CH, 



* COO 18] 
Htl 7] 



10 



COO 1 9] 



[0020] 



[002 1] 



[0022] 



CH, H 
\/ 
H O-Si-0 CH, 

\l I / 
Si Si 

CH 3 O-Si-0 CH 2 CH2CH2CH2CH2CH2-Si(0CH 2 CH,)5 

/\ 
H CH, 

* »[<ffcl8] 

CH, H 
\/ 
H O-Si-0 CH, 

\l I / 

Si Si CHa 

/I I \ I , 

CH, O-Si-0 CH2CH2CH 2 CH2CH 2 CH2-Si(0CH2CH,)2 
/\ 
H CH, 

* *Htl9] 

CH, H 

\/ 
H O-Si-0 CH, 

Ml/ 

Si Si CH 3 

/I I \ I 
CHa O-Si-0 CHaCHjCHiCHaCHjCHj-Si-OCHjCH, 

/\ I 
H CH3 CH3 

CH, H 
\/ 
H O-Si-0 CHa 
\l I / 
Si Si 

CHa O-Si-0 CH 2 CH 5 CH 2 CH2CH 2 CH2CH 2 CH a CH2CH 2 -Si(0CH3) 3 
H CH, 

* ♦ Hfc2i] 
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(5) 
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7 8 
CH 3 H 
\/ 
H O-Si-0 CH 3 
\l I / 
Si Si 

CH 3 O-Si-0 CHa^CH^CHzCHaCHjCHaCHaCHaCHzCHi-Si (OCH 2 CH 3 ) 3 



H 



CH 3 



[0023] 



CH S H 

V 

H O-SI-0 CH 3 

\l I / 
Si Si 

CHs^O-Si-i \h 2 CH 2 

H CH 3 



* * Ht2 2) 



O>-CH 2 CH 2 -Si(0CHa)a 



[0024] 

HL2 3J 
CH, H 

V 
H O-Si-0 

\l I / 

Si Si 
/\ I \ 



CH 3 



CH 3 
I 



20 



* [ft24] 

CH 9 H 

\/ 
H O-Si-0 CH 3 
\l I / 
Si Si 



CH 3 O-Si-0 CH 2 CH 2 — (oV-CH 2 -Si(OCH,) : 
H CH 3 



Si Si CH 3 
CHa^O-Si-O \h 2 CH 2 — (o)- CH 2 -Si-OCH 9 



H CH 3 



[0025] 



[0027] 



[0026] 
Ut25] 



CH 3 H 
\/ 
H O-Si-0 CH 3 

\l I / 
Si Si 

/\ I \ 
CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si(OCH 3 ) 3 

CH 3 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si (OCH 3 ) a 
★ *[^2 6] 

CH 3 H 

\/ 

O-Si-0 CH 3 

11/ 
Si SU 

i r . I CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si(0CH 2 CH3)s 
O-Si-0 ru 

/\ ^ ^ t ^ ^ l H ' 

CH3 CH2CH2CH2CH2CH2CH2 CH2CH2 CH2CH2 - S1 (OCK3) 2 



CH 3 



[0028] 



[0029] 



ft ft Hfc2 7] 

CH 3 H 
\/ 
H O-Si-0 CH 3 
\l I / 
Si Si 

/' 1 ^ 
CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si(OCH 3 ) 3 

CH 3 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si(OCH 3 ) 3 
Ht2 8] 
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[0030] 



[003 1] 



(6) 

9 1 0 

CH a H 

\/ 
H O-Si-0 CH 3 

\l I / 
Si Si 

/I I \ x 
CH 3 O-Si-0 CH a CH2CH2CH2CH 2 CH2CH 2 CH2CHjCH,-Si(0CH 3 ) 3 

CH 3 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH a CH 2 -Si (0CH 3 )a 

* * Ut2 9 J 

CH 3 CH2CH2CH2CHjCH 2 CH2-Si (0CH 3 ) 3 

\/ 
H O-Si-0 CH 3 

\l I / 
Si Si 

/\ I \ . . 

CH 3 O-Si-0 CH 2 CH a CH a CH2CH a CH 2 -Si(0CH s ) 9 

CH 3 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si (0CH 3 ) j 

% * Ut3 0] 

CH 3 H 

\/ 
H O-Si-0 CH 3 
\l I / 

Si Si CH 3 

/\ I \ I , 

CH 3 O-Si-0 CH 2 CH2CH 2 CH 2 CH 2 CH 2 -Si (0CH 3 ) 3 
y\ CH 3 

CH 3 CH 2 CH a CH 2 CH 2 CH 2 CH 2 -Si(OCH 3 ) 2 
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[0032] 



[0033] 



* * Ut3 1 ] 

CH 3 H 

\y 

H O-Si-0 CH S 

\l I / 
Si Si 

. /\ I \ 

CHa O-Si-0 CH 2 CH 2 CH 2 CH a CH 2 CH 2 -Si(0CH 2 CH 3 )3 

CHa CHaCHaCHaCHaCHjCHa-'Si (OCHaCHa) 3 



CH 3 H 

\y 

H O-Si-0 CHa 
\l I / 
Si Si 



ft & Ut3 2] 



CH 



H CHa 



CH 2 CH a CH 2 CH a -Si (0CH 2 CH a CH 2 CH 3 ) , 



[0034] 

HL3 3] 
CH 3 H 

\y 

H O-Si-0 
\l I / 
Si Si 



CH 3 



CH 



/ 1 \ 
i-Si-0 



0 

H CHa 
[0035] 



CH 8 



CH 2 CH a CH a CH 2 -Si(0-C=CH 2 ) 



♦ Hfc3 4] 

CHa H 

H O-Si-0 CH, 
\l I / 

Si Si CHa CH S 

CHa^i-Si-0 \H 2 CH 2 CH 2 CH 2 -Si (0-i=CH 2 ) ; 

H CHa 

[0036] 
♦50 Ut3 5 ] 
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1 1 

CH 3 H 

V 
H O-Si-0 CH, 

\l I / 
Si Si 0 

CHa^l-Si-i \h 2 CH 2 CH 2 CH 2 -SHO-CCH 3 ) 3 

H CH, 

[0037] 
Hfc3 6J 

CHa H 

\y 

H O-Si-0 CH» 

\l I / 
Si Si 

/I I \ ■ % 

CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 -Si (NH.) a 

H CH 3 

[0038] Kzm&fiZtiitf* ziiummmz 

[ 0 0 3 9 ] *5KB<0*«»tv«fl:^IW±* 

[0040] 

HC3 7] 

I 

•Si-0 



1 2 



H 



[0041] T*£fl&l,3.5,7 -fh^^fil'y^o 

[0042] 
HL3 83 

R 3 (CH 3 ) 3 -„ 



CH 2 -C-R : 



[0043] T'JFStU R l MK^2J 4 Xb02ffl*)tftI 

n#l, 2*/t(i3-CJ)S^;^V^7>'tS:^#Jg 
ft^o#fcTfcRj6$ 4 £ fc t J: T#l> i b if? 
th. 

[ 0 0 4 4 ] JJEfcfcttSWiflMEUfcRi O0« 
*>^-CH2-CH 2 - SMtv^tcoTibO. lD*4WIWHSXli 

[0045] CH 2 =CH-(CH 2 ) 4 Si (OOhOfeh 
CH2=CH-(CH 2 ) 4 SiCH3 (0CH 2 CH3)2 
CH 2 =CH-(CH 2 )< Si (0CH 2 CH 2 CH 2 Ok ) 3 
CH 2 =CH-(CH 2 )4Si(0-C0CH3)3 
CH 2 =CH-(CH 2 )4SiCH3(0-C0CH3) 2 
CH 2 =CH-(CHz)4Si <0-CCH3=CH 2 )3 
CH2=CH-(CH 2 )4SiCH3 (0-CCHs=CH 2 ) 2 
CH 2 =CH-(CH 2 ) 4 Si (0-N=CCH3-CH 2 CH 3 h 





CH 2 =CH-(CH 2 


USiCH3(0-N=CCH3-CH2CH3>2 




ch 2 =ch-(ch 2 ; 


USi (NH2)3 




CH2=CH-(CH2; 


USiCH 3 (NH 2 ) 2 




CH 2 =CH-(CH 2 ; 


USiCU 




ch 2 =ch-(ch 2 ; 


USiObCh 




ch 2 =ch-(ch 2 ; 


^Si(0CH3>3 




CH 2 =CH-(CH 2 , 


^SiCMOOhh 




ch 2 =ch-(ch 2 : 


^ 2 Si(OCH 2 CH3)3 




CH 2 =CH-(CH 2 


^2SiCH 3 (0-CH2 CH3) 2 


10 


CH 2 =CH-(CH2, 


>iSi(0CCH3=CH2)3 




ch 2 =ch-(ch 2 ; 


^ 2 SiCH3(0CCH3CH 2 ) 2 




CH 2 =CH-(CH 2 , 


2 SiCl3 




ch 2 =ch-(ch 2 ; 


2SidbCh 




ch 2 =ch-(ch 2 ; 


2 Si (NH2)3 




ch 2 =ch-(ch 2 ; 


2 SiCH3 (NH 2 ) 2 




CH 2 =CH-(CH 2 ] 


sSi (0CH3)3 




ch 2 =ch-(ch 2 ; 


8 SiCH 3 (0CH 3 ) 2 




ch 2 =ch-(ch 2 ; 


8 Si(0CH2CH3)3 




CH2=CH-{CH 2 ; 


8SiCH 3 (0CH 2 CH3) 2 


20 


ch 2 =ohch 2 ; 


8Si(0-CCH3=CH 2 ) 3 




CH 2 =CH-(CH2; 


8SiCH 3 (0-CCH3=CH2) 2 




CH 2 =CH-(CH 2 ] 


>8SiCh 




ch 2 =ch-(ch 2 ; 


8S1CH3CI2 




ch 2 =ohch 2 ; 


8 Si(NH 2 ) 3 




CH2=CH-{CH 2 ; 


sSiCMNfoh 




CH 2 =CH-{CH2) 


i 2 Si(0CH 3 )3 




CH2=CH-(CH 2 ; 


12S1CH3 (OCH3)2 




ch 2 =ch-(ch 2 ; 


i 2 Si(0-CCH 3 =CH 2 )3 




CH 2 =CH-{CH 2 ) 


nSiCHs (0-CCH 3 =CH 2 )2 


30 


CH 2 =CH-(CH 2 ! 


nSiCh 




CH 2 =CH-{CH 2 ] 


i 2 SiCH3Cl 2 




CH 2 =CH-{CH 2 ) 


i 2 Si(NH 2 ) 3 




CH 2 =CH-(CH 2 ) 


12S1CH3 (NH 2 ) 2 




[0046 ] 






[ft3 9] 





CH a =CH^g>-CH 2 -Si(OCHa) : 



[0047] 
Ht4 0 ] 

40 CH a =CH-@>-CHa-SiCH 8 (OCH 3 ) s 



[0048] 
UtA 1 ] 



CH 2 =CCH 3 -<cACH 2 Si (OCHa) a 



[0049] 
Hfc4 2 ] 

CH 2 =CCHa<0>CH 2 CH s -Si (0CH 8 ) , 
50 [0050] 
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1 3 



1 4 



Ut4 3 3 



CH a =CH"@tfH a CH2-Si (OCHa) , 



[00 5 1 J 
Ut4 4 ] 

CHa=CH-®-CH a CH a - 



SiCMOCH.)i 



[00 52] jW*S3fi*U ii(c«6fflS*ii»fe 
[0053] wCOKCGifc Ko^U/HkRlGT* 0 , tt 

hit. zcr>Kimmim&frL>\5o xnzommb-nxx 

<t<, .riilihrt'xx =3fj/ky, thf, v^ify 
[ 0 0 5 4 ] *fc. c:ws*5(±*^co^rti(tv^-fb^ 

o^'J/WbK^^-^S^^^cO-e, 3SfI<91,3.5,7 

m&km^wzft^fflazmit&ttwj 20 

^ Dfh5 ^adftf y/3faS*«SftZJS&££ 

j'^y^/i'Jtfiiiitfo.s Xfflvbh tn 

■y MK*jWK< & 0 art 3^ bWCTfl t &&<0T\ 
0.3 -lO.OOKfflt-mif «tV>*^ LV^fflli 
0.5 -5.0 bZtll. 

[0055] **W>WWtv^»fl:^ftJii<?)t Hd$/ 

[0056] z<nxoizixft^nttmie>Gm\if^ 
mt&®nt i j^74>i=BSi-Hs b'j?%< 1 1 1 fflw-R'- 

CH 3 H 
V 
H O-Si-0 CH 3 
\l I / 

Si Si 
/I I \ 
CH 3 O-Si-0 
/\ 
H CH, 

[006 1 ] T^ftS bcoX'hl 1 ktfVRZtUZ. * 

[0062] <mm&> 

a) nMftVf X 

50 



*xmb%tii. 
[0057] t%hh. ^mmm^mt^mbT 

iJfrfiJisiSjlrX.— f7k TU/M^'Jl^-K 3, 

h. zo'/vzi-ymmmmibixtezeyt 
tm-rzzbffx'zzw. ztutma/mnm?4 
rb-f&zbhx-^h, 

[0058] 

J«:lL<0»GSt, 3S*»HSIT"C1.3.5,7 -fb5 

fS) 5:432 g (1.8 «TC*-C5SU 
iifc«fte^i».5 «S%^rx*y-/|«£i.2 
gSsfloL?t<7)*>, fitted 
( (CH 3 h 0) 3 Si -CH 2 CH 2 CH 2 CH 2 -CH=CH 2 
XtjkZtlZ>6-h>)*h*i/i'>)Jl>-l-^**:> (it 
■£fy>- 1 ) 123.6g (0.6 t/W) £60~65*C?)*aK£ti 
JW6«fc3fct9>o<9*TU »T&7f*65-~70*CT 1 
n«aW!StffLfc<0^3l5}BLfctC*. $,6**161 -16 
3 *C/3 Torr t'Mfe^^7g«sl82.0 g (1R*46.7 

[00 5 9] Z(7)i>cr>lttfA7n-?h<777ftmz]:*) 
*6£#96.3%T*9> £Mi«i*5.35cS. it Si. 026 . 
JStff$1.4198fcv^fttt£ir;U:. owe, ;<7)t,^(3 

^•5. Tie^tfcOO^^t^iX. .I<7)I R. NMR 

[0060] 
Ht4 5] 



CH 2 CH 2 CH a CH 2 CH 2 CH 2 -Si (0CH 8 ) a 



Si 

31. $1% 
#$ffi 31. 7856 
b) iH-NMRX^7Wkfttfr 



c 

35.10% 
35. 01% 



H 

8.16 % 
8.11 % 
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1 5 

it¥i/yh id) 

4.6 — 4.8ppm(broad s, 3H):=Si-H, 
3.46ppm(s, 9H) :-Si(0CH3>3, 
1.1 — 1.6ppn(m, 8H): 
(CH3 0) a S i -CH 2 CHz CH 2 CH 2 CH 2 CH 2 -S i =, 
0.3 -O.SppmOn, 4H): 
(CH 3 0) Si -CH 2 CH 2 CH 2 CH2 CH 2 CH 2 -Si = . 
0.16ppm(broad s, 9H) : 
[0063] 

Si 

-0 ^CHs 



[0064] 0.08ppm(s, 3H) 
[0065] 
HL4 7 ] 



CHgCHzCHg 



1 6 



10 



20 



* [006 8] m&M2 
tt&fa-A 720g (3.0 =t;l^) fcsttafaOhSi-CHiOhCH 
2CH2CH2CH 2 Ol2CH2-CH=CH2 X'*iZtl&\0- 
x'J^-l-T-feV 260 gfcfcJBuTH 

-188 t;/3TorrT£fe#8<iO»#Z33.5 stf®t>htz 

7.6%T'J>9. CliX(il6S9.72cS, it«1.003 . ffitff* 
1.4268fcn?«!ltt£jj?U:. 

[0069] -PVv£\ Z<?)i>cr>lZ'0\^XjtJ\-W8.A'<-? 

[0070] 
Hfc4 9] 



CH 3 



[ 0 0 6 6 ] c) I R^^ ?-/HttlT 
[0067] 

[<ffc4 8] 

2,167cm- 1 : =Si-H. 




30 



*40 

CH 3 H 

\y 

H O-Si-0 CH 3 

\l I / 
Si Si 

/\ I \ , % 

CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si (0CH 3 ) 3 

H CH 3 

[ 00 7 1 ] X'*Zti&i>nvi>&zkimmtLfc. 

[0072] <»<«S«> 

a) 7Cfg#flr 50 
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17 

Si C H 
28.03% 40.76% 8.85% 
#*Tfit 28.18% 40.69% 8.83% 
b) * H-NMRX^? h/I^flf 

4.6 —4.8ppm(broad s. 3H):=Si-H, 
3.45ppdi(s > 9H) : -SKOOfeh. 

1.1 M.6ppm(m.l6H): 
(CH30) 3 Si-CH 2 (CH 2 )CH 2 -Si =, 
0.3 — 0.8ppm(m, 4H) : 
(CH 3 0)3Si-CH 2 (CH 2 )8CH2-Si = , 
0.15ppm(broad s, 9H) : 

[0073] 

Ut5 0] 

\ /" 

Si 

-O^ X CH 3 

[00 74 J 0.08ppn(s, 3H) : 

[0075] 

Ht5 1] 

"0^^ ^CHzCHzCHz 
Si 

-0 ^ X CH, 



18 



= Si-H 



sSi-O-Sl 



* [0077] 
Hfc5 2] 

2,168cm- 1 

2.842cm- 1 

1.191cm- 1 

1.088cm- 1 

1.088cm" 1 

10 1,261cm" 1 

1,408cm" 1 

773cm" 1 
[00 78]HM#IJ3 

A840g (3. Kir) t j£ (Ofe 0) a -Si (Ob ) CH 2 CH 2 CH 2 

-^•feV 133g (0.7« Or) tift^X 

20 [0079] 
[ft5 3] 



Si-CH 3 



[ o o 7 6 ] c) I rx^? h/Wfr&f 

CH 3 H 
\/ 
K O-Si-0 



[0080] 



CH 3 



\l I / 

Si Si CH 3 

/I I \ I 
CH 3 O-Si-0 CH2CH 2 CH 2 CH2CH 2 CH 2 -Sl(0CH 3 )2 

s\ 

H CH 3 

% *[ft54] 

CH 3 H 

V 

H O-Si-0 CH a 

Ml/ 

Si Si CH 3 
/I I \ I 
CH 3 O-Si-0 CH2CH 8 CH2CH 2 CHaCH 2 -Si(0CH 3 ) 2 . 
/\ CH 3 

CH 3 CH 2 CH 2 CH 2 CH 2 CH 2 CH2-Si(0CH 3 ) 2 



[0081 ] 



★ *Ut55] 
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1 9 



CH 3 



20 



CH S CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si (OCH.) 2 

H O-Si-0 CH 3 

Si Si CH 3 
/I I \ I 
CH 3 O-Si-0 CH 2 CH z CH 2 CHzCH 2 CH 2 -Si(OCH 3 ) 2 

CH 3 CH J CH z CH ! CH z CH z CHz-Si(OCH») s 



[0082] ^3 ««^^*ffc&tt<OS£ft234. lg 

[00 83] owe, dO)I-^%$:^SL7ti:C^. 81 

£145 -142 X/3TorrTlfcfej^J!cO$fla65.3g OK* 

54.9%) #^#£>*U ^<0i,W«i^X^n-7h^77^ 

T«K97. 5%-CJfe 6 £ fc flT $> *», ^ WittK * 

CH 3 H 
\/ 

H O-Si-0 CH 3 

\l I / 
Si Si 

/\ I \ 



*5.23cS, JfcMl.001, JB*f*1.4420fcVO«H&M*U 
[0084] O^K. iOtcOfcOV^^HS^lOU^ 

[0085] 
Ufc5 6J 



CH S 
I 



CH 3 



O-Si-0 
/\ 
H CH 3 



CH 2 CH 2 CH 2 CH 2 CH 8 CH 2 -Si(OCH 3 ) : 



[0086] T*$*tSt>*5"C*S£i:A9K$*l.fc. * 
[00 87] <#*f*g£> 

a) 7cS^9f 

Si C H 
32.75% 36.4136 8.46 % 
tftfrfit 32.96X 36.2896 8.41% 

b) i H-NMR^h;^tr 

fl»^7h U) 

4. 65—4. 85ppd (broad s, 3H) : =Si-H, 
3.42ppm(s, 6H) : -Si CH 3 -(0CH3>2 , 

1.1 ~1.6ppm(«. 8H): 
(CHsOzSiCHa-CHzCHzCHzCHaCHzCHz-Si = , 
0.35-0. 85ppo(m. 4H): 
(CHaO) 2 Si CH3-CH2 CH2CH2 CH2 CH2 CH2-S1 =, 
0.23ppm(broad s, 9H): 40 

[0088] 

Ut57] 

■°\ /" 

Si 



"0 ^^CHzCHzCHz 
Si 

-0^ X CH a 



[0090] 0.05ppm(s, 3H): 

c) I RX^DVVttf 

[009 1] 

[fc5 9] 

2.169cm" 1 : 



2.836cm- 1 
1.193cm- 1 
1.087cm- 1 
1.087cm -1 
1,261cm' 1 
1.408cm- 1 
772cm" 1 



(CH30) 2 SiCH3- 



= Si-H 



iSi-OCHa 



sSi-O-Si b 



sSi-CHa 



-0 



CH 3 



0.15ppm(s. 3H): 
[0089] 
HL5 8] 



550 [00921 
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2 1 

[0093] 
[lfc6 0J 

CH 3 A 
\/ 
A O-Si-0 CH 3 
\l I / 

Si Si 
/\ I \ 
CH 3 O-Si-0 A 
/\ 
A CH 3 

{^UZkXtimW^t.tzM -R'-Si(CH3)3- n X n (RMi 

3) ] T*$fl&£*J-n**fc£*. J:t/1,3.5.7 - 

[0094] 
HL6 1 ] 

R s (CH 3 ) 3 -„ 



10 



CH 2 -C-R 2 



20 



22 



^#^+K=Si-H»£-R>-Si(Cfe)3-nX n g££LT^I> 
HL6 2] 

CHj.A 
A O-Si-0 CH 3 
> S i Ii{ 

CH 3 O-Si-0 A 

/\ 
A CH 3 



Hfc6 3] 



R 3 (CH 3 ) 3 -n 

i i 

CHj-C-R^Si-Xn 



[01] 




Cppm) 
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[«fflB] ¥£3*1/1 180 

immmmz.) mm 
immnms^] ooso 
immm] ma 



CH 3 H 

\r si - 



[fflEfiiO 
[0080] 
Ut54) 



CH 



[¥ME2] 
[fflIWm»9=S] 
[WEWIffll*]' 0 08 1 

imjE-m] ma 



O-Si-0 CH* 
Si Si 
» O-Si-0 



CH, 

4, 



CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si (0CH 3 ) . 
CHs 

CH 3 CHzCH 2 CH 2 CH 2 CH2CH2-Si(0CH3)2 

[IHErtg] 

[008 1] 
Mfc5 5] 



2/19/2007, EAST Version: 2.1.0.14 



(14) 1^^5-4 99 5 



CH, 
I 

CH3 / CH 2 CH t CH 2 CH ! CH2CH 2 -Si(0CH 3 )2 
H^O-Si-0 ^CH S 

P „/f K f- 

CH, O-Si-0 CH 2 CH 2 CH 2 CH,CH 2 CH 2 -Si(OCH,) 2 

/\ CH3 

CH, CH 2 CH 2 CH 2 CH 2 CH2CH 2 -Si(0CH 3 ) 2 
[¥^ffiE3] [flirt* J 

[ m.nmm& i w [ 0 0 8 s j 

[ffliEttftgS«] 0 08 5 HL5 6] 

CH 3 H 

V 

H O-Si-0 CH, 
Ml/ 

SI Si CH* 
/I I \ I 
CH, O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si(0CH,) 2 

H CH, 



[#MEl] 
[*IIEttftft««] B^iffltf 
[?iiE*r#lJSg£,] ttE£iK3 

Ut2) 





( l" 8 ^ 






-Si-0 






1 





Ufc3] 



(CBs) S-n 



(iCfcR2{±R3MS2JaJi<02*<0*«HI, R3 fct*. 



[<fc4] 

CH, A 
\/ 
A O-SI-0 CH, 
\l I / 
Si Si 

/I I \ 
CH 3 O-Si-0 A 

A CH, 

IZZlZAlifcmmT&MtjSi-Ri -S i (CH 3 ) 

3 -nxn (ri immmv±<7)2mmmm. xwt 

4ffl^A^4>^&<i:il«-Ri -Si <CH 3 ) 
3-nXnIt*5] TnkZtlZliffl^mt&lfaZn 

im&t*MX2,] warn 
imsEMmmsz] oosi 

[ flirt* ] 
[008 1 ] 
Ut3 5] 
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CH a H 
\/ 
H O-Si-0 CH a 
\l I / 
Si Si 



0 



CH 3 O-Si-0 CH 8 CH 2 CH2CH a -SH0-CCHa) 3 
/\ 

H CHa 

immiEs] mm®] 
immsm, ) $»* i o o a 5 : 

miEttmBZ,} 0 04 5 

CH a =CH-(CH a )4Si(0CH2CH 8 ) 8 
CH ss =CH-(CH,)4SiCH»(0CH 2 CHs)2 
CH,=CH- (CH a )<Si (OCH 2 CH a CH a CH 8 ) , 
CH a =CH- (CH s )-,Si(0-COCHs). 
CH a =CH- (CH a ) 4SilCH4(0-C0CH,) a 
CH a =CH- (CHshSiJO-CjCH^CH.la 
CH 2 =CH-'(CH a )4SiCH,lO-ClCH3l=CH a l a 
CH 2 =CH- (CH a ) *SilO-N=CiCH»l-CH i! CH 8 l s 
CH a =CH- (CH e ),SiiCH 8 l(0-N=CCH B -CH a CH.) a 
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CH2»CH-(CHa)4Si(NHa)i 
CHa»CH- (CHaJ-iSliCHaKNHs), 

CHa=CH- (CH.)«SiCl. 
CHa=CH- (CHaJ^SiiCH.lCla 
CH,=CH- (CHa),Sl (OCH s ), 
CH,=CH- (CHa)aSiiCH,l(OCHa)a 
CH,=CH- (CHa)aSi(OCHaCH.)a 
CHa=CH- (CHa) ,SiiCH.l(0-CHaCH.) » 
CH*=CH- (CHa) aSi (OCCH»-CH a ) a 
CH.»CH- (CHa) aSiiCHal (OCCHaCH.) , 
CH a =CH-(CHa),SiCl. 
CH,=CH-(CH,)aSiiCHalCla 
CH,=CH- (CH»)«Si(NHa)s 
CH,=CH- (CHa) aSljCH,]. (NH,) a 
CH,=CH-(CHa)aSi(OCH.)e 

CH t =CH- (CH«) aSiiCH.l (OCH,) a 
CH 2 =CH-(CH,) 8 Si (OCHaCHa). 
CH,=CH- (CHe) a SiiCttal(OCH,CHa). 
CHa=CH- (CH. ) a Sl (0-CCH s =CHa) a 
CH a =CH-(CH.) 8 SiiCH,l(0-CCHa=CH,)a 
CH.=CH- (CHa)eSiCla 
CH,=CH-(CH,)aSlJCH,lCla 
CHa-CH- (CH.)eSi<NH,). 
CH a =CH-(CH,)aSiiCHal(NH,)a 
CHa=CH-(CH»)»a5i(0CH,)a 

CK,*CH- (CH,) „Si^CH s l(OCH.) a 
CHa=CH- (CH,) igSi (0-CCH a "CH«) a 
CHa=CH-(CH,) ,,SiICHal(0-CCHa=CHa) » 
CHa=CH-(CH,)iaSiCl. 



CH 2 =CH- (CH2)i,SilCH a lCla 
CHa=CH-(CH 8 ),,Si(NH a )3 
CH a =CH- <CH») , aSiiCH.l (NH,) . 

[3M£*fjE4] 

inmmmBZ) 0047 
imm\ 

[0047] 
[ft4 0] 

CHa 

CHa-CH-(o)-CH»-SiiOCH a ) a 



inmm&z) 0051 

[005 1] 
Mfc4 4] 

CH 2 =CH-®-CH 2 CH 2 -SiCH 3 (OCH.) 2 

[3M£fflijE6) 

[ttiE^«Bi«] warn 

[ffiEtt«qiS«] 0060 . 

[|iie^«] am 

[ffixErtg] 
[0060] 
HL4 5] 
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CH 9 H 
H O-Si-0 



CH, 



\l 1 / 

CH 3 i-Si-0 CH,CHaCHaCH 2 -Sl (OCH 3 ) , 
f( /Ns CH, 



CH, = CH- (CH») 4 S1 (OCH,) a . 

CH 3 
I 

CH,-CH-(CH a ) 4 Sl (OCH 3 ) 2 



imiEmmz) 0072 



S i 

28. 03% 
28. 18% 



40. 
40. 



mm 

b) 1 H-NMRX^h^M 
ft^>7b (8) 

4. 6—4. 8ppm(broad s, 3H) :=S 
i -H, 

3. 4 5ppm ( s, 9H) : -S i (OC 

H 3 ) 3 . 

1. 1 — 1. 6 P pm (m. 1 6H) : 

(CH 3 O) 3 S i -CH 2 (CH 2 )8H 2 -Si 

> 

0. 3—0. 8p pm (m, 4H) : 
(CH3 O) 3 Si — CH2 (CH 2 ) sCH2-Si 

0. 1 5ppm (broad s, 9H) : 

imiEttmisz,) 0083 

[00 83] owt. £ <m.i&h*mm ut t £ . # 

^Cl 4 5~14 2°C/3To r r T*tfi*»*>»* 1 6 

5. 3g (JR$5 4. 9%) £tf)i><0ti#.X 

snfc. £*uitt*5. 23cs.ini. ooi. 



[0072] <**flS^> 
a ) 7Cffs#$T 

: H 
76% 8. 85% 
69% 8. 83% 
H*f*l. 44 2 0fcH3fttt£*U:. 

[*GEttftss%] mm 
m-mmm&\ 0093 

[0093] 
[ft6 0] 

CH 3 A 

A O-Si-0 CH 3 

\l I / 
Si Si 

A I \ 
CH 3 O-Si-0 A 

/v 

A CH 3 

[££l:Ali*lUHF*fci*-Ri -si'(CH 3 ) 3 

-nxn (R1 xjia&wwBtts. 

nlil, 2 4fctt3) ] T*3ft4£«HtV**fl:£*j. 
fcil/l, 3, 5. y-fh^f^^Dfh^^u 
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i mm 

A O-Si-0 CH 3 

Ml/ 
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m mm 



(57)Abstract: 

PURPOSE: To provide the title new compound useful for 
synthesizing multifunctional silane coupling agents, 
cross-linking agents for silicone resins, etc. 
CONSTITUTION: The objective organosilicon compound 
of formula I [A is H or of formula II (R1 is >4C divalent 
organic group; X is hydrolyzable group; n is 1-3); 
however, at least one of four As being of formula II], for 
example, a compound of formula III. The present 
compound can be obtained by reaction in the presence 
of a transition metal compound (pref. platinum or 
palladium) between (A) 1,3,5,7- 
tetramethlycyclotetrasiloxane of formula IV and (B) a 
unsaturated double bond-terminated organosilane of 
formula V (R2 is >2C divalent organic group; R3 is H or 
methyl). The reaction is preferably made at room temperature to 150°C. The compound of the 
formula V is e.g. 6- trimethoxysilyl-1-hexahe. 
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* NOTICES * . 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] General formula [** 1] 
CH 3 A 

\/ 
A O-Si-0 CH 3 

Ml/ 
Si Si 

/\ I \ 
CH 3 O-Si-0 A 

/\ 
A CH 3 

It is the organic silicon compound shown by [it is the radical A is indicated to be here by the hydrogen atom 
or formula-Rl-Si-(CH3)3-nXn (a hydrolysis nature machine and n are [ Rl ] 1, 2, or 3 for a with a carbon 
numbers of four or more divalent organic radical and XX and at least one piece is a -Rl-Si-(CH3)3-nXn 
radical in four A]. 

[Claim 2] The organic silicon compound indicated to claim 1 whose hydrolysis nature machine (X) is an 

alkoxy group. 

[Claim 3] Formula [** 2] 

I 

•Si-0 
H ' 



The 1, 3, 5, and 7-tetramethyl siloxane come out of and shown, and a general formula [** 3] 

R 3 (CHa)s-n 

CH 2 -C-R 2 -ii-X„ 

(-- R2 reacts a with a carbon numbers of two or more divalent organic radical and the organosilane to which 
R3 has a partial saturation double bond at the chain end a hydrogen atom or a methyl group, and X are shown 
by the hydrolysis nature machine, and n is indicated to be by 1, 2, or 3) under existence of a transition-metals 
compound here -- making -- a general formula [** 4] 
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CH 3 A 
\/ 
A O-Si-0 CH 3 
\l I / 
Si Si 

/\ I \ 
CH 3 O-Si-0 A 

/\ 
A CH 3 

It is the radical A is indicated to be here by the hydrogen atom or formula-Rl-Si(CH3)3-nXn (a hydrolysis 
nature machine and n are [ Rl ] 1, 2, or 3 for a with a carbon numbers of four or more divalent organic radical 
and X). [-- At least one piece is the manufacture approach of the organic silicon compound characterized by 
obtaining the organic silicon compound shown by] which is a -Rl-Si(CH3)3-nXn radical in four A. 
[Claim 4] The manufacture approach of the organic silicon compound indicated to claim 3 whose transition 
metals are what is chosen from platinum, a rhodium, a ruthenium, and palladium. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the new organic silicon compound, especially polyfunctional 
silane coupling agent of reference non-**, a different functionality silane coupling agent, and the new organic 
silicon compound made still more useful to composition of a silicone resin frame-common-equipment pons 
agent. 
[0002] 

[Elements of the Invention] This invention relates to the new organic silicon compound and its manufacture 
approach of reference non-**, and this thing is a general formula [0003]. 
[Formula 5] 
CH 3 A 

\/ 
H O-Si-0 CH 3 

\' 1 / 
Si si (D 

■ /\ I \ 

CH 3 O-Si-0 A 
A CH 3 

[0004] It is come out and shown and A is the radical shown by the hydrogen atom or formula-Rl-Si(CH3)3- 
nXn. Rl -CH2-CH2CH2CH2-, -CH2CH(CH3) CH2-, -CH2CH2CH2CH2CH2CH2-, - 
CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2-,[0005] 
[Formula 6] 

-CH 2 (o)-CH 2 CH 2 - 

[0006] 
[Formula 7] 

-ch 2 -(o)-<:h 2 (ch 3 ) ch 2 - 

[0007] 

[Formula 8] 

-CH 2 CH z {o)€H 2 CH2- 

[0008] A with a carbon numbers of four or more shown by **** divalent organic radical and X -OCH3, - 
OCH2CH3, -OCH2CH2CH2CH3, -0-CCH3=CH2, -0-COCH3, -0-N=CCH3-CH2CH3, -CI, -NH2 etc. ~ 
desirable ~ the time of preservation - the stability at the time of use to -OCH3, and -OCH2CH3 etc. - the 
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hydrolysis nature machine made into an alkoxy group -- n is 1, 2, or 3 and at least one of these four A is the 
above-mentioned -Rl-Si(CH3)3-nXn radical. 

[0009] This general formula (1) As an organic silicon compound shown, it is [0010]. 

[Formula 9] 
CH 3 H 

\/ 
H O-Si-0 CH 3 

\l I / 
Si Si 

/I I \ , • 

CH 3 O-Si-0 CHaCHaCHzCHaCHaCHs-Si (0CH 3 ) 3 

/\ 
H CH 3 

[0011] 

[Formula 10] 
CH 3 H 
\/ 
H O-Si-0 CH 3 

\l I / 

Si Si CH 3 

/I I \ I , t 

CH 3 O-Si-0 CHaCHaCHaCHaCHaCHa-Si (0CH 3 ) 2 

/\ 
H CH 3 

[0012] 

[Formula 11] 
CH 3 H 

\/ 
H O-Si-0 CH 3 

Ml/ 

Si Si CH 3 

/I I \ I 
CH 3 O-Si-0 CHaCHaCHaCHaCHaCHa-Si-OCHs 

H CH$ CH3 

[0013] 

[Formula 12] 
CH 3 H 

\/ 
H O-Si-0 CH 3 

Ml/ 

Si Si CH 8 

/I I \ I 
CH 3 O-Si-0 CH 2 CH 2 CH 2 CHaCH a CH2CH 2 CH 2 CH2CH 2 -Si(0CH 3 )2 

/\ 
H CH 3 

[0014] 

[Formula 13] 
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CH 3 H 
H 0-Si-O CH 3 

Si Si CH a 

/! I \ I 
CH 3 0-Si-O CH 2 CH2CH2CH 2 CK2CH 2 CH2CH2CH 2 CH2-Si-0CH 3 

/\ I 
H CH 3 CH 3 

[0015] 

[Formula 14] 
CH 3 H 
\/ 
H 0-Si-O CH 3 
Ml/ 

Si Si CH 8 

CH 3 0-Si-O CH 2 CH 2 CH2CH 2 CH 2 CH2CH 2 CH2CH 2 CH2-Si (0CH 2 CH 9 ) 2 

H CH 3 

[0016] 

[Formula 15] 

CH 3 H 

\/ 
H 0-Si-O CH 3 

\l I / 
Si Si CH 3 

y\ i \ i 

CH 3 0-Si-O CH2CH 2 CH2CH 2 CH 2 CH 2 CH 2 CH 2 CH2CH 2 -Si0CH 2 CH 3 
/\ I 
H CH 3 CH 3 

[0017] 

[Formula 16] 
CH 3 H 
\/ 
H. 0-Si-O CH 3 

\l I / 
Si Si 



CHa^O-Si-O \h 2 CH 2 — {5)— CH 2 -Si (0CH 3 ) 3 

H CH 3 



[0018] 

[Formula 17] 
CH 3 H 
\/ 
H 0-Si-O CH 3 

\l I / 
Si Si 

/ \ 1 \ , 
CH 3 0-Si-O CH 2 CH 2 CH2CH 2 CH2CH 2 -Si(0CH2CH 3 )3 

/\ 
H CH 3 
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[0019] 

[Formula 18] 
CH 3 H 
\/ 
H O-Si-0 CH 3 

\l I / 

Si Si CH 3 

CHa^O-Si-O CH2CH2CH 2 CH 2 CH 2 CH 2 -Si (0CH 2 CH 3 ) 2 s 

H CH 3 

[0020] 

[Formula 19] 

CH 3 H 

\/ 
H O-Si-0 CH 3 

\l I / 

Si Si CH 3 

/\ I \ i 
CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si-0CH 2 CH 3 

H CH 3 CH 3 

[0021] 

[Formula 20] 
CH 3 H 
\/ 
H O-Si-0 CH 3 

Ml/ 

Si Si 

CH 3 O-Si-0 CH2CH a CH2CH2CH 2 CH 2 CH2CH 2 CH 2 CH2-Si(0CH 3 ) 3 
H CH 3 

[0022] 

[Formula 21] 
CH 3 H 
\/ 
H O-Si-0 CHa 
\l I / 
Si Si 

CH 3 O-Si-0 CH2CH 2 CH 2 CH 2 CH2CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si (0CH 2 CH 3 ) 
H CH 3 

[0023] 

[Formula 22] 
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CH 3 H 

\/ 
H O-Si-0 CH 3 

\l I / 
Si Si 

CHa^O-Si-0 \H 2 CH 2 -@-CH 2 CH 2 -Si (0CH 3 ) 3 
H CH 3 

[0024] 

[Formula 23] 

CDs H 

\/ 
H O-Si-0 CH 3 

Ml/ 
Si Si CH 3 

CH^O-Si-O \H 2 CH 2 -(o)-CH 2 -Si (OCH 3 ) 2 

H CH 3 

[0025] 

[Formula 24] 

CH 3 H 

\/ 
H O-Si-0 CH 3 

Ml/ 

Si Si CH 3 

CHa^O-Si-O \h 2 CH 3 — {oV-CH 2 -Si-0CH 3 

H CH 3 CH 3 

[0026] 

[Formula 25] 
CH 3 H 
\/ 
H O-Si-0 CH 3 

M I / 

Si Si 

CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si(OCH 3 ) 3 

CH 3 CH 3 CH 2 CH 2 CH2CH 2 CH 2 CH 2 CH 2 CH 2 CH2-Si (0CH 3 ) a 

[0027] 

[Formula 26] 
CH 3 H 
\/ 

O-Si-0 CH 3 . 

11/ 
Si Siv 

I p . I x CH a CH 2 CH 2 CH 2 CH 2 CH 2 -Si(OCH 2 CH 3 ) 3 

O-Sl-0 ru 
/\ |" 3 

CH 3 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si (0CH 3 ) 2 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP.05-004995.A [DETAILED DESCRIPTION] 



[0028] 

[Formula 27] 
CH 3 H 
\/ 
H O-Si-0 CH 3 
\l I / 
Si Si 

CHs^O-Si-O CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si (0CH 3 ) 3 
CH 3 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -5l (0CH 3 ) 3 

[0029] 

[Formula 28] 
CH 3 H 
\/ 
H O-Si-0 CH 3 

\l I / 
Si Si 

CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si (0CH 3 ) 3 
CH 3 CH 2 CH2CH 2 CH2CH2CHaCH2CHaCH 2 CHi-Si (0CH 3 ) 3 

[0030] 

[Formula 29] 

CH S CH 2 CH2CH 2 CH 2 CH 2 CH2-Si(0CH 3 )3 

\/ 
H O-Si-0 CH 3 

Ml/ 
Si Si 

/\ I \ , x 

CH 3 O-Si-0 CH2CH 2 CH2CH 2 CH 2 CH2-Si(0CH 3 )3 

/\ , x 

CH 3 CH 2 CH 2 CH 2 CH 2 CH2CH 2 -Si(0CH 3 ) 3 

[0031] 

[Formula 30] 
CH 3 H 

\/ 
H O-Si-0 CH 3 

\l I / 

Si Si CH 3 

CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si(OCH 3 ) 3 
/\ CH 3 

CH 3 CH a CH 2 CH 2 CH 2 CH 2 CH 2 -Si(0CH 3 ) 2 

[0032] 

[Formula 31] 
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CH 3 H 

\y 

H O-Si-0 CHa 

Ml/ 
Si Si 

CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 Cfl 2 CH 2 -Si(OCH 2 CH 3 ) 3 
CH3 CH2CH2CH8CHaCH2CH2~Si (OCH2CH3) 3 

[0033] 

[Formula 32] 
CH 3 H 

\/ 

H O-Si-0 CHa 

> il ( 

CHs^i-Si-i \;H 2 CH 2 CH 2 CH 2 -Si (OCH 2 CH 2 CH 2 CH 3 ) » 
/\ 
H CH 3 

[0034] 

[Formula 33] 
CH 3 H 

H O-Si-0 CHa 
\l I / 
Si Si CH 3 

/I I \ I 
CHa O-Si-0 CH 2 CH 2 CH 2 CH 2 -Si (0-C=CH 2 a 

/\ 

H CH 3 
[0035] 

[Formula 34] 
CH 3 H 

\y 

H O-Si-0 CH 3 
Ml/ 

Si Si CH 3 CH 3 

I 1 \ I i ' 

CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 -Si (0-C=CH 2 ) 2 

H CHa 

[0036] 

[Formula 35] 
CH 3 H 

\y 

H O-Si-0 CHa 
Ml/ 

Si Si 0 
/I I \ I 
CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 -SHO-CCH 3 ) a 

H CH 3 
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[0037] 

[Formula 36] 
CH 3 H 
V 
H O-Si-0 CHa 

\l I / 

Si Si 
/\ I \ 
CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 -Si{NH 2 ) 3 

H CH 3 - 

[0038] Although **** is illustrated, this is not limited to this example. 

[0039] Moreover, the organic silicon compound of this invention is a formula [0040]. 

[Formula 37] 

/CH 3 > 
I 

•Si-0 



H 



[0041] 1, 3, 5, and 7-tetramethyl cyclotetrasiloxane come out of and shown, and a general formula [0042] 
[Formula 38] 

R 9 (CHs) 3-n 

CH 2 «C-R 2 -ii-Xn 

[0043] It comes out, and it is shown and R2 can obtain by making a with a carbon numbers of two or more 
divalent organic radical and the organosilane a hydrolysis nature machine and whose n a hydrogen atom or a 
methyl group, and X are 1, 2, or 3 for R3 react to the bottom of existence of a transition-metals compound. 
[0044] In addition, R2 in the above is -CH2-CH2 from instantiation of Rabove mentioned 1. - As an 
organosilane which removes, and is shown by the above mentioned formula (2) used here although the 
hydrolysis nature machine X is the same as the above, it is as follows [0045]. CH2=CH- (CH2)4Si 
(OCH2CH3)3CH2=CH- (CH2)4SiCH3 (OCH2CH3)2CH2=CH- (CH2)4Si (OCH2CH2CH2CH3)3CH2=CH- 
(CH2)4Si (0-COCH3)3CH2=CH- (CH2)4SiCH3 (0-COCH3)2CH2=CH- (CH2)4Si (0-CCH3=CH2) 
3CH2=CH- (CH2)4SiCH3 (0-CCH3=CH2)2CH2=CH- (CH2)4Si (0-N=CCH3-CH2CH3)3CH2=CH- (CH2) 
4SiCH3 (0-N=CCH3-CH2CH32CH2=CH- 4Si (CH2) 3CH2=CH- (NH2) 4SiCH3 (CH2) 2CH2=CH- (NH2) 
4SiC13CH2=CH- (CH2) 4SiCH3C12CH2=CH- (CH2) 2Si (CH2) 3CH2=CH- (OCH3) 2SiCH3 (CH2) 
2CH2=CH- (OCH3) 2Si (CH2) 3CH2=CH- (OCH2CH3) 2SiCH3 (CH2) 2CH2=CH- (0-CH2CH3) 2Si (CH2) 
3CH2=CH- (OCCH3=CH2) 2SiCH3 (CH2) 2CH2=CH- (OCCH3CH2) 2SiC13CH2=CH- (CH2) 
2SiCH3C12CH2=CH- (CH2) 2Si (CH2) 3CH2=CH- (NH2) 2SiCH3 (CH2) 2CH2=CH- (NH2) 8Si (CH2) 
3CH2=CH- (OCH3) 8SiCH3 (CH2) 2CH2=CH- (OCH3) 8Si (CH2) 3CH2=CH- (OCH2CH3) 8SiCH3 (CH2) 
2CH2=CH- (OCH2CH3) 8Si (CH2) 3CH2=CH- (0-CCH3=CH2) 8SiCH3 (CH2) 2CH2=CH- (O- 
CCH3=CH2) 8SiC13CH2=CH- (CH2) 8SiCH3C12CH2=CH- (CH2) 8Si (CH2) 3CH2=CH- (NH2) 8SiCH3 
(CH2) 2CH2=CH- (NH2) 12Si (CH2) 3CH2=CH- (OCH3) 12SiCH3 (CH2) 2CH2=CH- (OCH3) 12Si (CH2) 
3CH2=CH- (0-CCH3=CH2) (CH2) 12SiCH3(0-CCH3=CH2)2CH2=CH-(CH2)12SiC13CH2=CH-(CH2) 
12SiCH3C12CH2=CH-(CH2)12Si(NH2)3CH2=CH-(CH2)12SiCH3(NH2)2[0046] 
[Formula 39] 

CH a =CH^CH 2 -Si(0CH 3 ) 3 

[0047] 
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[Formula 40] 

CH 3 =CH^CH 2 -SiCH 3 (0CH 3 ) a 

[0048] 

[Formula 41] 

CH a =CCH 8 -^CH a Si (0CH 3 ) 3 
[0049] 

[Formula 42] 

CH 2 =CCHs®^H 2 CH 3 -Si (0CH 3 ) a 
[0050] 

[Formula 43] 

CH a =CH ©CH 2 CH a -Si (0CH a ) a 
[0051] 

[Formula 44] 

CH 2 =CH^CH 2 CH 2 -SiCH 3 (OCHa) z 

[0052] It ****** and let the compound of platinum, a rhodium, a ruthenium, and a palladium system be a 
desirable thing especially as a transition-metals compound used here. 

[0053] Although the transition-metals compound which this reaction is a hydrosilylation reaction and is used 
acts as a catalyst, this may be under solvent existence, such as toluene, a xylene, THF, and dioxane, that this 
reaction condition should just consider as the range like 150 ** from a room temperature. 
[0054] Moreover, since it is necessary to carry out the partial hydrosilylation reaction of this reaction from it 
being that in which the organic silicon compound of this invention contains **Si-H radical Although what is 
necessary is to drop an end partial saturation double bond content organosilane into the mixture of superfluous 
1, 3 and 5, 7-tetramethyl cyclotetrasiloxane, and a hydrosilylation catalyst, and just to make it react For the 
mole ratio of the tetramethyl cyclotetrasiloxane / end partial saturation double bond content organosilane in 
this case, this is 0.3. **Si-H radical used as the cue for introducing an organic functional group as it is the 
following stops almost remaining, and Although what is necessary is just to consider as the range of 0.3-10.0 
since the pot yield of the specified substance will become low too much and will become disadvantageous in 
cost if it is made [ more ] than 10.0, this desirable range is 0.5-5.0. It is carried out. 
[0055] Although the organic silicon compound of this invention should just use it after this hydrosilylation 
reaction termination, carrying out distillation purification, this may use the mixture after distilling out a part 
for a low-boiling point as it is, may throw in the compound which contains a nitrogen atom or a sulfur atom if 
needed further, may cairy out deactivation of the hydrosilylation catalyst, and may raise that stability. 
[0056] Thus, the made organic silicon compound of this invention is **Si-H radical and at least one -Rl-Si 
(CH3)3-n-Xn in 1 molecule. Since it has the radical, this is made useful as the synthetic powder of a 
polyfunctional silane coupling agent or a different functionality silane coupling agent, a silicone resin cross 
linking agent, etc. 

[0057] That is, if the hydrosilylation reaction of the one kind of the organic silicon compound of this 
invention and vinyl group content compounds, such as allyl glycidyl ether, allyl compound methacrylate, 3, a 
4-epoxy-l -vinyl cyclohexane, and an allyl chloride, is carried out under existence of a transition-metals 
compound, it can consider as the polyfunctional silane coupling agent which has two or more organic 
functional groups, and the different functionality silane coupling agent which sets this vinyl group content 
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compound in 1 molecule, and has two of more kinds, then an organic functional group of a different kind can 
be compounded. In addition, although it can be used as it is as a cross linking agent of this silicone resin, this 
can also be considered as addition / condensation combination type. 
[0058] 

[Example] Next, the example of this invention is given. 

To the reactor of 1L equipped with example 1 agitator, the Dimroth condenser, the thermometer, and the tap 
funnel 432 g (1.8 mol) Teach 1, 3, 5, and 7-tetramethyl cyclotetrasiloxane (it is written as compound- A 
below) under nitrogen-gas-atmosphere mind. A temperature up is carried out to 60 degrees C, and it is 
chloroplatinic acid 0.5 here. A weight % content ethanol solution 1,2 g addition After carrying out, 6- 
trimethoxysilyl-l-hexene (compound -1) 123.6g (0.6 mol) immediately shown by [(CH3) 3type O] 3 Si- 
CH2CH2CH2CH2-CH=CH2 is slowly dropped so that the temperature of 60-65 degrees C may be 
maintained. After carrying out heating churning at 65-70 degrees C after dropping termination for 1 hour, 
when it distilled, the boiling point is 161 - 163 **/3 Torr. Transparent and colorless liquid 182.0 g (46.7% of 
yield) was obtained. 

[0059] By gas-chromatograph analysis, purity is 96.3% and, as for this thing, showed the physical properties 
of viscosity 5.35cS, specific gravity 1.026, and a refractive index 1.4198 in this. Subsequently, since the result 
as following was obtained and the result as this IR and NMR were shown in drawing 1 and drawing 2 was 
obtained when infrared-absorption-spectrum analysis, a nuclear-magnetic-resonance analysis of a spectrum, a 
mass spectrometry, and elemental analysis were performed about this thing, this is a formula [0060]. 
[Formula 45] 
CH 3 H 

H O-Si-0 CHa 

\l I / 
Si Si 

/I I \ , x 

CH 3 O-Si-0 CH 2 CH 2 CH 2 CH2CH 2 CH 2 -Si(0CH3)3 
/\ 

H CHa 

[0061] It came out and it was checked that it is what is shown. 

Si C H 

Wffim 31.57% 35.10% 8.16 % 

[0062] < analysis result >a Elemental analysis 



b) 1 H-NMR analysis-of-a-spectrum chemical shift (delta) 

4.6 - 4.8 Ppm(Broad S, 3H):**Si-H - 3.46 Ppm (S, 9H) : -Si (OCH3)3 and 1.1-1.6 ppm (m --) 8H: (CH30) 3 
Si-CH2CH2CH2CH2CH2CH2-Si **, 0.3 -0.8ppm(m, 4H):(CH30) Si-CH2CH2CH2CH2CH2CH2-Si**, 
0.16ppm(broads,9H):[0063] 
[Formula 46] 



Si 

[0064] 0.08 ppm (s, 3H) : [0065] 
[Formula 47] 
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-0^^^ ^^CHzCHaCHz 
Si' 

[0066] c) IR-spectrum analysis [0067] 
[Formula 48] 

: =Si-H, 
: sSi-0CH 3 , 




=Si-0-Si =, 



=Si-CH a 



[0068] Example 2 compound A 720g (3.0 mol) and formula (CH30) 3 Si- 

CH2CH2CH2CH2CH2CH2CH2CH2-CH=CH2 10-trimethoxysilyl-l-decene (compound -2) 260 g shown 
Although liquid 233.5 g with the boiling point transparent and colorless at 185 - 188 **/3Torr was obtained 
when it used and the synthetic reaction was performed like the example 1 By gas-chromatograph analysis, 
purity is 97.6% and, as for this thing, showed the physical properties of viscosity 9.72cS, specific gravity 
1.003, and a refractive index 1.4268 in this. 

[0069] Subsequently, since the result as following was obtained when infrared-absorption-spectrum analysis, a 
nuclear-magnetic-resonance analysis of a spectrum, a mass spectrometry, and elemental analysis were 
performed about this thing, this is a formula [0070]. 
[Formula 49] 
CH 3 H 

\y 

H O-Si-0 CH 3 

Ml/. 
Si Si 

/I I \ , 4 

CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si (0CH 3 ) 3 

/\ 

H CH 3 



[0071] It came out and it was checked that it is what is shown. 

Si 

3>&{g 28.03% 

[0072] < analysis result >a Elemental analysis **** 18% 



C H 
40.76% 8.85 % 
40.69% 8.83 % 



b) 1 H-NMR analysis-of-a-spectrum chemical shift (delta) 

4.6 - 4.8 Ppm(Broad S, 3H):**Si-H - 3.45 Ppm (S, 9H) : -Si (OCH3)3, 1.1-1.6 ppm(m, 16H):(CH30) 3 Si- 
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CH2(CH2) CH2-Si **, 0.3-0.8 ppm(m, 4H):(CH30) 3 Si-CH2(CH2)8CH2-Si**, 0.15 ppm () [ broad ] s, 9H 
[0073] 

[Formula 50] 

"°\ /« 

Si 

-O^ X CH 3 

[0074] 0.08 ppm (s, 3H) : [0075] 

[Formula 51] 

"0^^^ ^^CHzCHzCHz 

Si 

-0^ ^CHa 



[0076] c) IR-spectrum analysis [0077] 
[Formula 52] 



2.168cm" 
2, 842cm' 
1 , 19 lcm" 
1 ,088cm" 
1 ,088cm" 
1.26lcm" 
1,408cm" 
773cm" 



sSi-H 



= S I-0-Si = 



= Si-CH a 



[0078] 840g (3.5 mols) of example 3 compound A Formula (CH30) 2 6-dimethoxymethyl silyl-l-hexene 

shown by -Si(CH3) CH2CH2CH2CH2-CH=CH2 (compound -3) 133g (0.7g mol) It is a formula [0079], when 

it used, the synthetic reaction was performed like the example 12 and after [ synthetic termination ] low 

distilling out was carried out. 

[Formula 53] 

CH 3 H 

\/ 
H O-Si-0 CH 3 

\l I / 

Si Si CH 3 

/I I \ I 
CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si (0CH 3 ) 2 

/\ 

H CH 3 



[0080] 

[Formula 54] 
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CH 3 H 

\y 

H O-Si-0 CH a 

\l I / 
Si Si CH S 



1 3 O-Si-0 



CH 3 O-Si-0 CH 2 CH 8 CH 2 CH 2 CH 2 CH2-Si(0CH 3 ) 2 
/\ CH 3 

CH 3 CHzCHzCHaCHaCHzClh-SnOCHah 
[0081] 

[Formula 55] 

CH 3 
I 

CHa CH2CH2CH2CH_CH2CH2~Si (OCHa) 2 

H O-Si-0 CH 3 

\l I / 

Si Si CH 3 

/I I \ I 
CH 3 O-Si-0 CH z CH 2 CHzCH 2 CH 2 CH 2 -Si(OCH 3 z 
X\ CH 3 

CH 3 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si(OCH 3 ) 2 

[0082] the place investigated by carrying out the quantum of the hydrogen gas which 234. lg of mixture of the 
organic silicon compound of three sorts of ** is obtained, and generates **Si-H content of this thing with the 
alkaline water -- 0.0057 mols/g it was . 

[0083] Subsequendy, when this mixture is distilled, 165.3g (54.9% of yield) of transparent and colorless 
liquids is obtained by the boiling point 145 - 142 **/3Torr, it is checked that this thing is 97.5% of purity in 
gas-chromatograph analysis, and for **,' this is viscosity 5.23cS and specific gravity 1.001, The physical 
properties of a refractive index 1.4420 were shown. 

[0084] Since the result as following was obtained next when an infrared absorption analysis of a spectrum, a 
nuclear-magnetic-resonance analysis of a spectrum, and elemental analysis were performed about this thing, 
this is a formula [0085]. 
[Formula 56] 
CH 3 H 

\y 

H O-Si-0 CH a 

Ml/ 

Si Si CH, 
/\ I \ I 
CH 3 O-Si-0 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -Si(0CH 3 ) 2 

/\ 

H CHa 

[0086] It came out and it was checked that it is what is shown. 

Si C H 

Saiflt 32.75* 36.41% 8.46 % 

[0087] < analysis result >a Elemental analysis * m 3296% 36>m M1 % 
b) 1 H-NMR analysis-of-a-spectrum chemical shift (delta) 

4.65-4.85 ppm(broad s, 3H): ** Si-H, 3.42 ppm (s, 6H) : -SiCH 3-(OCH3) 2 - 1.1 - 1.6ppm(m, 8H):(CH30) 
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2SiCH3-CH2CH2CH2CH2CH2CH2-Si ** and 0.35-0.85 ppm(m, 4H):(CH30)2SiCH3 
CH2CH2CH2CH2CH2CH2-Si **, 0.23ppm(broad s, 9H) : [0088] 
[Formula 57] 

Si 

0.15ppm(s, 3H) : [0089] 

[Formula 58] 

"0 ^ CHzCHzCHg 

Si 

-0^ X CH 3 



[0090] 0.05 ppm (s, 3H) : (CH30) 2SiCH3-c IR SUPEKURU analysis [0091] 
[Formula 59] 

2.169cm" 1 : sSi-H , 

2.836cm 
1,193cm 
1,087cm 
1.067cm 
1,261cm 
1,408cm 
772cm 



sSi-0CH 9 



sSi-O-Si s. 



sSi-CHg 



[0092] 

[Effect of the Invention] About the organic silicon compound with new this invention and its manufacture 
approach of reference non-**, this is a general formula [0093], as described above. 
[Formula 60] 
CH S A 
\/ 
A 0-Si-O CH 3 
Ml/ 

Si Si 
/\ I \ 
CH 3 O-Si-0 A 

A CH a 

[-- organic silicon compound [ with which A is shown here hydrogen atom or -Rl-Si(CH3)3-nXn] (a 
hydrolysis nature machine and n are / Rl / 1 , 2, or 3 for a divalent hydrocarbon group and X) ] and 1, 3 and 5, 
and 7-tetramethyl cyclo tetra-SHIROKISA, and [0094] 
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[Formula 61] 

R 3 (CHah-n 

CH 2 «C-R 2 -ii-Xn 

Although the manufacture approach of said organic compound to which the organosilane shown by (a divalent 
hydrocarbon group and R3 are X, and a hydrogen atom or a methyl group, and n of R2 are the same as that of 
the above) is made to react under existence of a transition-metals compound is made into a summary Since 
this organic compound has **Si-H radical and the -Rl-Si(CH3)3-nXn radical in that molecule, it is especially 
supposed by it at composition of a polyfunctional silane coupling agent, a different functionality silane 
coupling agent, and a silicone resin cross linking agent that it is useful. 

[Formula 62] 
CH 3 J* 
\/ 

A O-Si-0 CH 3 

VI |\ 

CH 3 O-Si-Q A 

A CH 3 

[Formula 63] 

R 3 (CH 3 ) 3 - n 

i i 

CH 2 -C-R 2 -Si-X n 



[Translation done.] 
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